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The ross setion of the proess e+e− → K+K− was measured in the energy range
√
s = 1.041.38 GeV in the SND experiment at the VEPP-2M e+e− ollider. The
measured ross setion is desribed by the model of Vetor Meson Dominane with
ontributions from the light vetor mesons ρ, ω, φ and their lowest exitations. The
mean statistial auray of the measurement is 4.4%, and the systemati unertainty
is 5.2 %.
PACS numbers: 13.66.B 14.40.n 12.40.y 13.40.Gp
I. INTRODUCTION
The experimental study of the proess e+e− → K+K− at energies ≥ 1 GeV is of interest
for a number of reasons. First, this is one of the proesses in whih the exited states of
the light vetor mesons whose harateristis until now have not been reliably established,
should manifest themselves. Seond, the ross setion of this proess is determined by the
form fator of harged kaon, whose knowledge together with the data on the neutral kaon
form fator, measured in the reation e+e− → KSKL [1℄ at the same energies, makes possible
a alulation of the isovetor and isosalar form fators of kaons and determination of the
parameters of the exited states of light vetor mesons. Third, the isovetor form fator
of a kaon obtained in e+e− annihilation an be used to test onservation of vetor urrent
2by using experimental data on the τ lepton deay modes with kaons [2℄. And nally, the
proess prodution of harged kaon pairs ontributes to the total hadron prodution ross
setion and its aurate knowledge is interesting for the Standard Model tests, for example,
for the measurement of the muon anomalous magneti moment.
The rst observation of pair prodution of harged kaons in e+e− interations in the en-
ergy region above the φ meson resonane was performed at Novosibirsk ollider VEPP-2 in
1970 [3℄. Subsequently the study of e+e− → K+K− was onduted in experiments [4, 5, 6℄.
The most preise measurement of the ross setion (10% statistial and 10% systemati
unertainties) was performed with the OLYA detetor at the VEPP-2M ollider [5, 7℄. The
urgeny of the harged kaon form fator measurement is also motivated by a reent an-
nounement [8℄ about the observation of a wide resonane struture in the K+K− invariant
mass spetrum near 1.5 GeV in the deay J/ψ → K+K−pi0.
In the present work we report the results of the measurement of the e+e− → K+K− ross
setion in experiments with the SND detetor at the VEPP-2M ollider in the enter-of-mass
energy range
√
s from 1.04 to 1.38 GeV.
II. THE SND DETECTOR AND EXPERIMENT
In 19952000 experiments with the SND detetor [9℄ were arried out at the VEPP-2M
e+e− ollider [10℄ in the energy range from 0.36 to 1.38 GeV. The basi part of the SND
detetor is the three-layer eletromagneti alorimeter onsisting of 1632 NaI(Tl) rystals.
The energy and angular resolutions of the alorimeter depend on photon energy: σE/E(%) =
4.2%/ 4
√
E(GeV ) and σϕ,θ = 0.82
◦/
√
E(GeV )⊕ 0.63◦. Charged-partile traking is provided
by two oaxial ylindrial drift hambers. The angular resolution is 0.5
◦
and 2
◦
for the
azimuthal and polar angles, respetively. Muon identiation is provided by the muon
system onsisting of two layers of streamer tubes and a layer of plasti sintillation ounters.
The solid angle overage of the SND detetor is 90% of 4pi.
In the present work the data of two sans taken in 1997 (from 0.98 to 1.38 GeV) and one
san taken in 1999 (from 1.04 to 1.34 GeV) are used. The integrated luminosity of these
experiments measured using e+e− elasti sattering is 6.7 pb−1. The energy spread at eah
energy point does not exeed 1 MeV and is taken into aount in the data analysis.
3III. EVENT SELECTION
To selet events of the proess
e+e− → K+K−, (1)
we require the presene of two ollinear harged partiles originating from the e+e− inter-
ation point. A deviation from ollinearity (∆ϕ) in the plane perpendiular to the beam
diretion is determined by multiple sattering in the detetor material in front of the trak-
ing system and depends on the kaon energy. The following onditions on this parameter
were required:
|∆ϕ| ≤ 15◦ for √s < 1.08 GeV,
|∆ϕ| ≤ 8◦ for 1.08 GeV ≤ √s < 1.1 GeV,
|∆ϕ| ≤ 5◦ for √s ≥ 1.1 GeV.
A deviation from ollinearity (∆θ) in the plane passing through the beam is additionally
aeted by radiation from the initial e+e− state. To limit the energy of radiated photons,
the ondition |∆θ| ≤ 10◦ was used. It was required for both traks that ri ≤ 0.3 m and
|zi| ≤ 10 m, where ri is the minimum distane from the trak to the beam axis and zi is
the oordinate of the partile prodution point along the beam axis. The number of neutral
partiles deteted in the event was not limited.
Basi bakground proesses satisfying the seletion riteria are proesses with two
ollinear partiles in the nal state:
e+e− → pi+pi− (2)
e+e− → e+e− (3)
e+e− → µ+µ− (4)
To suppress the bakground from the proess (3), we required that the energy deposition
of the harged partiles in the alorimeter be less than 0.7
√
s and their polar angles θi be in
the range 50◦ < θi < 130
◦
. The substantial part of the bakground from the proess (3) is
aused by partile hittings into the dead alorimeter ounters. Suh events, whose fration
is about 2%, were exluded from the analysis.
To suppress bakground from the proess (4) and rejet the osmi-ray bakground, a
signal from the muon system was used. The requirement of the absene of this signal
dereased the bakground from the proess (4) by approximately 2 orders of magnitude.
4With these riteria 136532 events were seleted in the energy interval from 1.04 to
1.38 GeV.
IV. BACKGROUND PROCESSES
For the additional suppression of the bakground from the proesses (2)(4), we used a
dierene in the energy deposition prole in the alorimeter layers for partiles of the signal
and bakground proesses. Eient K−pi separation provided by the alorimeter is possible
in the energy range under study beause of the substantial dierene between kaons and pions
in the ionization losses and in the penetration depths. The speial separation parameters
were reated with the aid of the neural network approah [11℄. Monte-Carlo simulated events
were used for the network training.
For eah deteted partile in the event parameters were reated to separate kaons and
pions (kp1, kp2), kaons and eletrons (ke1, ke2), kaons and muons (km1, km2), pions and
muons of (pm1, pm2), pions and eletrons (pe1, pe2). The separation parameters were ob-
tained for eah energy point in the experiment. Distributions of the separation parameters
for the data and simulated events of the signal and bakground proesses are shown in Fig.1
and 2 for the energy point
√
s=1.2 GeV. Partiles are numbered aording to the value of the
energy deposition in the alorimeter, the rst partile being the one with the greatest energy
deposition. To obtain the data distribution for the rst (seond) partile of the partiular
proess the tight uts on the separation parameters of the seond (rst) partile were used.
For the seletion of e+e− → K+K− events, the following restritions on the separation
parameters of the partiles were used:
kp1 < 0.5, kp2 < 0.5,
ke1 < 0.5, ke2 < 0.5.
(5)
The role of onditions (5) in the suppression of the bakground is demonstrated in Fig.3,
where the polar angle distribution for data events is shown before and after applying the
seletion riteria (5). While without the seletion uts (5) the bakground exeeded the
signal by a fator of more than three, with the seletion uts it was redued to a few perent
only.
After applying the onditions (5), the ontribution from the bakground proess (4) was
found to be negligible (less than 0.1% of the number of seleted K+K− events ). The
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Figure 1: Distributions of the K − pi separation parameters for data (points with error bars) and
simulated (histogram) events of the proesses (1) and (2) for the energy point
√
s = 1.2 GeV. (a),()
 the rst partile, (b),(d)  the seond partile. The uts to selet e+e− → K+K− events are
indiated by arrows.
ontributions of bakground proesses (2) and (3) were determined from the simulation.
Normalizing oeients for the onversion of the number of events in simulation to the
expeted number of events in the data were determined in the following way. Using the
tight onditions on the separation parameters, three lasses of events were seleted in whih
one of the proesses (1)(3) dominates. The numbers of data events in these lasses (NKKexp ,
Npipiexp and N
ee
exp) are related to the numbers of simulated events of the proesses e
+e− →
f, f = K+K−, pi+pi−, e+e− assigned to the denite lass (NKKmc,f , N
pipi
mc,f and N
ee
mc,f) in the
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Figure 2: Distributions of the K − e separation parameters for data (points with error bars) and
simulated (histogram) events of the proesses (1) and (3) for the energy point
√
s = 1.2 GeV. (a),()
 the rst partile, (b),(d)  the seond partile. The uts to selet e+e− → K+K− events are
indiated by arrows.
following way
NKKexp =
∑
f
NKKmc,f · kf ,
Npipiexp =
∑
f
Npipimc,f · kf ,
N eeexp =
∑
f
N eemc,f · kf ,
(6)
where kf are normalizing oeients to be found. A linear system of equations (6) allows
to nd oeients kK+K−, kpi+pi−, ke+e− for eah energy point. While determining N
KK
exp ,
Npipiexp and N
ee
exp, ontributions from the beam and non-ollinear bakgrounds were taken into
aount and subtrated by the method desribed below. The origin of beam bakground
is eletron or positron ollisions with residual gas in the aelerator beam pipe near the
interation point. Bakground from the proess e+e− → µ+µ− in the pion lass was sup-
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Figure 3: The polar angle distribution for data events (points with error bars) before (a) and after
(b) applying the seletion riteria (5). The shaded histogram shows the distribution for simulated
e+e− → K+K− events. The hollow histogram is the sum of simulated distributions for the signal
and bakground proesses. Arrows indiate the seletion boundaries on the angles θ1, θ2. Data are
for the energy
√
s= 1.24 GeV.
pressed using the pi − µ separation parameters. The obtained oeients kpi+pi− and ke+e−
were used for estimation of the pion and eletron bakground in the event sample seleted
with standard riteria (5).
Besides proesses with the ollinear harged partiles, other potential bakground soures
are e+e− annihilation to three or more partiles in the nal state
e+e− → pi+pi−pi0pi0,
e+e− → pi+pi−pi+pi−,
e+e− → pi+pi−pi0,
(7)
and the beam related bakground.
The distributions of the event-vertex oordinate z0 = (z1 + z2)/2 for the seleted data
events and simulated events of the proesses (1)(3) is shown in Fig.4(a) for the energy point
√
s=1.36 GeV. Most of the e+e− annihilation events are loated in the range |z0| ≤5 m.
The beam bakground beomes signiant in the region |z0| >5 m. The distribution of
the normalized energy deposition in the alorimeter Et/
√
s for the events with 5 m ≤
|z0| ≤ 10 m is shown in Fig.4(b). Events with Et/
√
s ≤ 0.35 are mainly from the beam
bakground. They are uniformly distributed over |z0| while their distanes from the trak
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Figure 4: (a) Distribution of the event-vertex oordinate z0 = (z1 + z2)/2 for seleted data
events (points with error bars) and simulated signal and bakground events (shaded histogram),
√
s=1.36 GeV. (b) Distribution of the normalized energy deposition in the alorimeter Et/
√
s for
events with 5 m ≤ |z0| ≤ 10 m. Points with error bars represent the data. The shaded histogram
is the simulation of the e+e− → K+K−, e+e− → pi+pi−, and e+e− → e+e−.
to the beam axis are onentrated near zero. The ontribution of the beam bakground to
the seleted data events was estimated as twie the number of events with 5 m ≤ |z0| ≤
10 m and Et/
√
s ≤ 0.35 minus the alulated number of events of the proesses (1)(3).
The ∆ϕ distributions for seleted data events and simulated events of the proesses (1)
(3) and of the beam bakground are shown in Fig.5(a). The dierene between the data and
simulation distributions is shown in Fig. 5(b). It is seen that the remained bakground is uni-
formly distributed over the∆ϕ, as expeted for the proesses (7). The number of bakground
events of the proesses (7) was estimated as the number of events with ∆ϕ0 < |∆ϕ| < 2∆ϕ0
minus expeted number of events of the proesses (1)(3) and beam bakground. Here ∆ϕ0
equals 5◦, 8◦ or 15◦ depending on the energy point.
Additional suppression of the bakground, both ollinear and non-ollinear, is provided
by uts on the ionization losses ( normalized to those of the minimum ionizing partile )
(dE/dx) in the drift hambers. The (dE/dx) distributions of the rst partile for the data
events of the proesses e+e− → K+K−, e+e− → pi+pi− and e+e− → e+e− are shown in
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Figure 5: (a) The ∆ϕ distribution for seleted data events (points with error bars). The shaded
histogram shows the ombined distribution for simulated events of the proesses (1)(3) and events
of the beam bakground;
√
s=1.36 GeV. (b) The dierene between the distributions shown in (a).
Fig. 6 for the energy points
√
s=1.08 GeV and 1.20 GeV. For events with
√
s < 1.20 GeV,
we have used the following uts on this parameter:
√
s ≤ 1.11 GeV: (dE/dx)1 > 2;
√
s = 1.12÷ 1.18 GeV: (dE/dx)1 > 1.5;
√
s = 1.19÷ 1.20 GeV: (dE/dx)1 > 1.
The distributions of the normalized energy deposition in the alorimeter for data and
simulated events at
√
s=1.36 GeV are shown in Fig.7. It is evident that at this energy
the beam bakground an be eiently eliminated by the ondition Et/
√
s ≥ 0.3 without
essential loss of eieny to the proess under study. This additional ondition was used
for the energy points with
√
s ≥ 1.22 GeV.
After applying the above mentioned seletion riteria and bakground subtration, 54402
events of the proess e+e− → K+K− were found. The numbers of events found for the
signal (1) and bakground proesses are presented in Table I for some energies. Errors in
the number of kaons inlude unertainties due to the statistial errors of the kpi+pi− and ke+e−
oeients and the subtration of non-ollinear and beam bakgrounds. The ontribution
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Figure 6: The distributions of the ionization losses (dE/dx)1 of the rst partile for data events
of the proesses e+e− → K+K−, e+e− → pi+pi− and e+e− → e+e−. (a) √s=1.08 GeV, (b)
√
s=1.20 GeV.
of bakground proesses depends on energy and does not exeed 5% and 2% of the number
of K+K− events for the proesses (2) and (3), respetively. For beam bakground and
bakground from the proesses (7) it is less than 4% and 5%, respetively.
To estimate a possible systemati unertainty due to subtration of the e+e− → pi+pi−
bakground we performed its independent estimation using the dierene in the ionization
losses of kaons and pions in the drift hambers (Fig. 6). For the 1999 energy san, from
the ratio of the number of events in the regions with (dE/dx)1 ≤ 1 and (dE/dx)1 > 1 (or
(dE/dx)2 ≤ 1 and (dE/dx)2 > 1 for
√
s < 1.20 GeV) the number of bakground events
N(pi+pi−) was found to be 47 ± 30 for √s ≤ 1.20 GeV, and 157 ± 29 for √s > 1.20 GeV.
The orresponding numbers of pioni events, alulated aording to the simulation using
the proedure desribed earlier, are 58 ± 2 and 117 ± 6. Two methods of e+e− → pi+pi−
bakground evaluation give the results whih agree with eah other. Nevertheless, the dif-
ferene between the two alulations was used as an estimate of the auray of pioni
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Figure 7: Distributions of the normalized energy deposition in the alorimeter Et/
√
s at
√
s=1.36 GeV. The shaded, hashed, and solid histograms are simulations of the proesses e+e− →
K+K−, e+e− → pi+pi−, and e+e− → e+e−, respetively. The hollow histogram shows the total
ontribution from the proess e+e− → K+K− and from all bakground proesses inluding the
beam bakground.
bakground determination. The orresponding systemati error in the number of events of
the proess e+e− → K+K− is 0.1% for √s ≤ 1.20 GeV (N(K+K−) = 11230), and 1.4% for
√
s > 1.20 GeV (N(K+K−) = 2900).
The independent estimation of the bakground from eletrons was performed by using
the dierene in the angular distributions for events of the e+e− → e+e− and the signal
proess. The ratio of the number of events in the regions with (60◦ < θi < 120
◦) and
(50◦ ≤ θi < 60◦, 120◦ < θi ≤ 130◦) was used. Events with (ke1 < 0.1, ke2 < 0.1) were
rejeted to enhane sensitivity to eletrons. This ondition signiantly redues the number
of K+K− events while the eieny to the bakground proess remains almost intat. The
number of bakground events N(e+e−) was found to be 35 ± 28 for √s ≤ 1.20 GeV and
12
Table I: e+e− enter-of-mass energy (
√
s), the number of seleted e+e− → K+K− events
(N(K+K−)) with subtrated bakground, alulated numbers of bakground events from
e+e− → pi+pi− (N¯pi+pi−) and e+e− → e+e− (N¯e+e−), numbers of beam bakground events (N1) and
events of the e+e− annihilation into the nal states with two non-ollinear harged partiles (N2).
√
s, GeV N(K+K−) N¯pi+pi− N¯e+e− N1 N2
1.04 1347.4 ± 38.5 0.1 ± 0.1 ≤ 0.07 10.3 ± 6.8 10.2 ± 4.5
1.10 2042.0 ± 49.3 3.0 ± 1.3 ≤ 0.9 31.5 ± 9.9 30.5 ± 8.1
1.15 281.7 ± 17.4 3.1 ± 2.4 0.3± 0.3 3.3± 0.5 4.0 ± 3.5
1.20 1600.2 ± 42.5 38.7 ± 2.3 ≤ 1.1 28.3 ± 8.0 25.7 ± 7.4
1.25 697.7 ± 28.0 13.1 ± 2.5 5.3± 2.2 - 14.0 ± 4.9
1.30 792.9 ± 30.7 32.0 ± 2.3 7.6± 2.8 - 41.2 ± 7.3
1.35 718.7 ± 32.9 38.4 ± 14.3 9.0± 4.1 - 29.0 ± 7.9
1.38 1127.3 ± 36.0 41.3 ± 3.2 19.4 ± 4.7 - 28.1 ± 6.7
7± 24 for √s > 1.20 GeV. A alulation aording to the simulation gives 3 and 17 events,
respetively. The dierene between two estimations, 0.3% of the number of K+K− events
for the entire energy range, was used as a measure of the systemati unertainty due to
subtration of the e+e− → e+e− bakground.
V. DETECTION EFFICIENCY
The detetion eieny for the proess e+e− → K+K− was determined from Monte-
Carlo simulation [12℄. In the simulation the emission of photons by initial partiles was
taken into aount [13, 14℄, and the detetion eieny was evaluated as a funtion of the
enter-of-mass energy
√
s and the energy Eγ of the photon radiated by initial partiles:
ε(
√
s, Eγ) = ε0(
√
s)f(
√
s, Eγ), (8)
where ε0(
√
s) is the eieny with no photon emission. The dependene of f(
√
s, Eγ) on
the photon energy at
√
s=1.12, 1.18, 1.24, and 1.36 GeV is shown in Fig.8.
The detetion eieny determined from simulation was multiplied by the orretion
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Figure 8: Detetion eieny of the proess e+e− → K+K− versus the energy of the photon
emitted by initial partiles for
√
s=1.12, 1.18, 1.24 and 1.36 GeV.
fator, whih takes into aount the data-simulation dierene in the detetor response.
The total orretion fator is the produt of orretion fators related to spei seletion
ondition. The orretion fator for a given ondition was alulated as
δε =
NK+K−(exp) ·N (1)K+K−(mc)
N
(1)
K+K−(exp) ·NK+K−(mc)
, (9)
where NK+K−(exp), NK+K−(mc) are the numbers of K
+K− events in the data and simu-
lation, respetively, with the ondition applied, N
(1)
K+K−(exp), N
(1)
K+K−(mc) are the numbers
of events with the ondition removed. To suppress the bakground, the onditions on other
parameters were tightened and additional onditions on the ionization losses in the drift
hambers were applied.
To obtain the orretion related to the ∆θ ut we used events with |∆θ| ≤ 50◦. The
distribution of ∆θ is strongly inuened by the photon emission from the initial state.
Therefore, the experimental dependene of the ross setion on energy was implemented in
the simulation of the e+e− → K+K− proess. The orretion fator for the ut |∆ϕ| ≤ ∆ϕ0
was determined expanding the implied angular range by a fator of 2.
The orretion fator obtained for dierent energy points is shown in Fig.9(a). The
orretion fator shown does not inlude the orretion for the uts (5), related to the partile
separation parameters, whih is given separately in Fig.9(b). The average auray of the
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Figure 9: The eieny orretion fators for all seletion onditions exept the uts (5) (a), for
the uts (5) on the partiles separation parameters (b).
orretion fator determination is 4.4%. The values of the orreted detetion eienies
ε0(
√
s) are listed in Table II. The eieny hanges from 30% to 50% in the energy range
under study.
VI. CROSS SECTION OF THE PROCESS e+e− → K+K−
The visible ross setion σvis for the proess under study, diretly observed in the exper-
iment, is related to the Born ross setion σK+K− as follows
σvis(
√
s) =
1∫
0
σK+K−(
√
s(1− z))F (s, z)ε(√s, z)dz, (10)
where F (s, z) is a funtion desribing a probability distribution of the energy fration z =
2Eγ/
√
s taken away by the additional photon with energy Eγ radiated from the initial
state [13℄. Formula (10) an be rewritten in the traditional form
σvis(
√
s) = ε0(
√
s)σK+K−(
√
s)(1 + δ(
√
s)), (11)
where δ(
√
s) is a radiative orretion. The following proedure was used to extrat the
experimental values of the Born ross setion. The visible ross setion for the i-th energy
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point is equal to
σvis,i =
NK+K−,i
ILi
, (12)
where NK+K−,i is the number of seleted e
+e− → K+K− events and ILi is an integrated
luminosity. The measured energy dependene of the visible ross setion is approximated
by a funtion alulated aording to the formula (10) with the use of several models for
the Born ross setion. As a result of the approximation, the parameters of the model are
determined and the following funtion is alulated
R(
√
s) =
σvis(
√
s)
σK+K−(
√
s)
. (13)
Then the experimental Born ross setion is determined through the formula
σK+K−,i =
σvis,i
R(
√
si)
. (14)
The model dependene of the result is estimated from its variation under dierent models
for the Born ross setion.
The Born ross setion for the e+e− → K+K− was desribed by the model of Vetor
Meson Dominane [15, 16℄:
σK+K−(
√
s) =
∣∣∣∣∑
V
AV +
∑
V ′
A′V
∣∣∣∣2 , (15)
where V = ρ, ω, φ, V ′ = ρ′, ω′, φ′. The ρ, ω, φ mesons amplitudes were taken in the form:
AV =
√
12pi
m3VBV→e+e−ΓV ΓV→K+K−(s)
s3/2
· fV
DV
,
DV (s) = m
2
V − s− i
√
sΓV (s),
ΓV (s) =
∑
f
ΓV→f(s), ΓV→f(m
2
V ) = ΓVBV→f ,
Γρ→K+K−(s) = Γω→K+K−(s) = 0.5 · Γφ→K+K−(s),
(16)
where mV , ΓV are mass and total width of the resonane, ΓV→f(s), BV→f are partial width
and the branhing ratio of the V meson deay into the nal state f , fV is the phase fator.
Energy dependene of the resonane width was alulated taking into aount the main
deay modes. The parameters of the ρ, ω and φ mesons were taken from [16℄.
The amplitudes for the exited states V ′ were written as follows:
AV ′ =
√√√√σV ′ W (s)
W (m2V ′)
mV ′ΓV ′
DV ′
fV ′ , (17)
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where σV ′ is the ross setion of the proess e
+e− → V ′ → K+K− at s = m2V ′.
W (s) = q3(s)/s5/2,
q(s) =
√
s
2
(1− 4m
2
K
s
)1/2.
(18)
For masses and widths of ω′, φ′, the PDG values [16℄ were used. The mass and width of
the ρ′, as well as σV ′ and the relative phases fV ′ were free parameters of the approximation.
The φ meson phase was varied in the limits 180◦ ± 30◦ to estimate the model dependene
of the results. Besides, the approximation whih takes into aount the ρ′′ and ω′′ meson
ontributions was performed. In this ase the phase of the φ meson was xed at 180◦,
while masses and widths of the exited states varied relative to the PDG data within their
unertainties. Depending on the model, χ2/Nd varied in the limits of 1.0-1.14.
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Figure 10: The total ross setion for the proess e+e− → K+K− in the energy range from 1.05
to 1.4 GeV obtained in dierent experiments. SND 07  this work, SND 01  [17℄, DM2 88  [18℄,
CMD 83  [6℄. OLYA 81 [5℄. The solid line shows the result of the approximation.
The obtained values of the Born ross setion are shown in Figs. 10,11 and listed in Table
II. The table also gives the values of the harged kaon form fator whih is related to the
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Figure 11: The e+e− → K+K− total ross setion measured in dierent experiments in the energy
range from 1.05 to 2 GeV. SND 07  this work, DM2 88  [18℄, DM2 83  [20℄, CMD 83  [6℄,
DM1 81  [19℄, OLYA 81  [5℄, MEA 80  [21℄, BCF 73  [22℄.
Born ross setion as follows
σK+K−(
√
s) =
piα2β3
3 · s |FK+(
√
s)|2,
β =
2 · q(s)√
s
.
(19)
The radiative orretions alulated aording to (11) are given as well. The average statis-
tial error of the ross setion measurement is equal to 4.4 %. An average systemati error
is equal to 5.2% and inludes inauraies in the determinations of the bakground (1.9%),
detetion eieny (4.4%), luminosity (2%) and the model error (0.1%).
VII. DISCUSSION OF THE RESULTS
Results of the measurement of the e+e− → K+K− ross setion σK+K−(
√
s) in the energy
range
√
s = 1.041.38 GeV, presented in this work, are the most preise at the present
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Table II: The e+e− → K+K− ross setion (σK+K−) and harged kaon form fator (|FK+K−|)
measured in this experiment. E is the enter-of-mass energy, IL is an integrated luminosity, ε0 is the
detetion eieny, δ is a radiative orretion, N(K+K−) is the number of seleted e+e− → K+K−
events.
E, GeV IL, nb−1 ε0 (1 + δ) N(K+K−) σK+K− , nb |FK+K− |
2
1.04 69.75 0.357± 0.013 1.252 1347.4 ± 36.7± 12.3 44.30± 1.66± 1.88 71.22± 4.08
1.05 83.91 0.389± 0.017 1.164 1030.4± 32.1± 9.0 27.12± 1.01± 1.34 34.96± 2.16
1.06 279.8 0.446± 0.014 1.076 2832.3 ± 53.2± 21.7 20.90± 0.45± 0.70 22.46± 0.91
1.07 97.74 0.426± 0.023 1.026 682.0 ± 26.1± 8.2 15.96± 0.64± 0.96 14.70± 1.07
1.08 550.47 0.427± 0.016 0.963 3392.0 ± 58.2± 29.2 14.94± 0.28± 0.57 12.06± 0.53
1.09 95.15 0.415± 0.017 0.901 465.5 ± 21.6± 6.5 12.97± 0.61± 0.60 9.34± 0.62
1.10 388.1 0.474± 0.012 0.905 2042.0 ± 45.2± 20.6 12.28± 0.27± 0.37 7.99± 0.30
1.11 91.66 0.480± 0.018 0.889 387.0 ± 19.7± 2.5 9.91± 0.51± 0.47 5.89± 0.41
1.12 231.26 0.511± 0.017 0.890 1101.6 ± 33.2± 18.0 10.49± 0.32± 0.45 5.76± 0.30
1.13 112.58 0.481± 0.019 0.884 473.0 ± 21.7± 2.9 9.87± 0.46± 0.45 5.05± 0.33
1.14 188.44 0.473± 0.018 0.887 802.0± 28.3± 12.2 10.16± 0.36± 0.47 4.87± 0.28
1.15 69.33 0.477± 0.020 0.888 281.7 ± 16.8± 4.6 9.62± 0.57± 0.48 4.35± 0.34
1.16 211.48 0.468± 0.017 0.889 901.0± 30.0± 13.4 10.25± 0.34± 0.44 4.39± 0.24
1.18 307.58 0.502± 0.017 0.891 1358.4 ± 36.9± 14.8 9.88± 0.27± 0.38 3.86± 0.18
1.19 172.29 0.444± 0.020 0.892 548.9 ± 23.4± 8.1 8.05± 0.34± 0.45 3.02± 0.21
1.20 397.6 0.497± 0.010 0.894 1600.2 ± 40.0± 15.0 9.09± 0.23± 0.22 3.28± 0.12
1.21 151.45 0.481± 0.020 0.897 621.2± 24.9± 12.3 9.50± 0.38± 0.46 3.32± 0.21
1.22 342.87 0.505± 0.019 0.898 1248.5 ± 35.3± 21.8 8.07± 0.23± 0.32 2.73± 0.14
1.23 140.75 0.444± 0.021 0.902 530.6± 23.0± 12.0 9.43± 0.41± 0.49 3.10± 0.21
1.24 377.74 0.481± 0.015 0.903 1320.9 ± 36.3± 22.5 8.06± 0.22± 0.30 2.58± 0.12
1.25 209.00 0.428± 0.018 0.903 697.7± 26.4± 13.5 8.64± 0.33± 0.42 2.69± 0.17
1.26 162.90 0.496± 0.022 0.908 595.7± 24.4± 10.0 8.03± 0.33± 0.41 2.45± 0.16
1.27 241.26 0.452± 0.016 0.907 802.0± 28.3± 16.0 8.14± 0.29± 0.36 2.43± 0.14
1.28 228.98 0.472± 0.021 0.908 708.1± 26.6± 14.4 7.22± 0.27± 0.39 2.11± 0.14
1.29 271.88 0.456± 0.022 0.909 770.8± 27.8± 15.4 6.85± 0.25± 0.40 1.97± 0.14
1.30 271.14 0.453± 0.017 0.909 792.9± 28.2± 16.6 7.12± 0.25± 0.33 2.01± 0.12
1.31 202.04 0.437± 0.021 0.910 585.6± 24.2± 11.4 7.30± 0.30± 0.40 2.03± 0.14
1.32 235.80 0.415± 0.019 0.910 645.8± 25.4± 12.7 7.26± 0.29± 0.37 1.99± 0.13
1.33 292.78 0.420± 0.020 0.914 761.6± 27.6± 15.4 6.79± 0.25± 0.38 1.84± 0.12
1.34 438.67 0.456± 0.017 0.915 1121.8 ± 33.5± 23.5 6.13± 0.18± 0.28 1.64± 0.09
1.35 256.66 0.450± 0.022 0.912 718.7± 26.8± 21.5 6.82± 0.26± 0.39 1.80± 0.12
1.36 625.16 0.432± 0.018 0.913 1524.2 ± 39.0± 29.2 6.15± 0.16± 0.27 1.61± 0.08
1.37 256.16 0.437± 0.024 0.914 610.8± 24.7± 17.2 5.97± 0.24± 0.39 1.55± 0.12
1.38 479.75 0.424± 0.019 0.917 1127.3 ± 33.6± 20.5 6.05± 0.18± 0.31 1.56± 0.09
time. The obtained measurement errors, both statistial and systemati, are 2 times less
than ahieved in the previous most preise experiment with the detetor OLYA [5℄. Some
deviations of the measured ross setion from the results of [5℄ are observed. In the energy
range 1.051.08 GeV, the ross setion obtained in [5℄ is approximately 60% higher than our
results (2 standard deviations), while in the energy range 1.151.25 GeV the results of [5℄ lay
systematially 25% lower than those obtained in this work (3 standard deviations). On the
other hand, our results agree well with the previous SND measurements [17℄ in the energy
range near the φ meson and with results of [6℄ (Fig.10).
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VIII. CONCLUSION
In this work the ross setion of the proess e+e− → K+K−, and the harged kaon
eletromagneti form fator, was measured in the energy range
√
s = 1.041.38 GeV. The
average statistial error of the measurement is 4.4%, the systemati error is 5.2%, whih
is approximately 2 times better than that ahieved in the previous most preise experi-
ment [5℄. In general, the measured ross setion is onsistent with the results of the previous
experiments, but has better auray.
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